KIMBALL  (L  ROBERT)  AND  ASSOCIATES  EBENSBUR6  PA  F/8  13/13 

NATIONAL  DAM  SAFETY  PROGRAM.  FREOERICKTOWN  CITY  DAM  (MO  30489) ETC <U1 
SEP  79  R  J  KIMBALL*  K  H  CHUAN6  OACH43~79^»0034 


mp'  Q 


rt 


LOWER  MISSISSIPPI  -  ST.  FRANCIS  BASIN 

5  .;>0l8 


FREDERICKTOWN  CITY  DAM 
MADISON  COUNTY,  MISSOURI 
MO  30489 


(9)  Final  rept, 


DACW43-79-C-0034 
(11)  Sep  79 


DTIC 

ELECTS 
OCTO  61981 


(10)  R.  Jeffrey  /Kimball  James  T,  / Hockensmith  j 
Kuang  Hwei  / Chuang 


PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY 


Fredericktown  City  Dam  (M0^  3^A89), 

Lower  Mississippi  -  St,  Francis  Basin. 

Madison  County,  Missouri,  Phase  I  Inspection 
Report, - - - - -  ,, 

Unitad  StatM  Army 
CorfM  of  Enginaara 

...Serwtng  the  Atmf 
...  Seraing  the  Nation 


St.  Louis  District 


CL. 

L } 


PREPARED  BY:  U.  S.  ARMY  ENGINEER  DISTRICT,  ST.  LOUIS 
FOR:  STATE  OF  MISSOURI 


This  docuzneni  has  be«n  approved 
for  public  release  and  sale;  la 
distrtbutfon  is  nsliinlted. 


SEPTEMBER  1979 


8110  2  175  , 


; 


SECURITY  CLASSIFICATION  OF  THIS  PACE  (l»7t«n  D^tm  Bnfrmd) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

a.  RECIPIENT'S  CATALOG  NUMBER 

1.  title  fend  Subtitle) 

Phase  I  Dam  Inspection  Report 

National  Dam  Safety  Program 

Fredericktown  City  Dam  (MO  30it89) 

Madison  County,  Missouri 

5.  TYPE  OF  REPORT  &  PERIOD  COVERED 

Final  Report 

S.  PERFORMING  ORG.  REPORT  NUMBER 

7.  AuTHORfa; 

L.  Robert  Kimball  and  Associates 

ft.  CONTRACT  OR  GRANT  NUMBER^*; 

DACWil3-79-C-003i* 

t.  PERFORMINC  ORGANIZATION  NAME  ANO  ADDRESS 

U.S.  Army  Engineer  District,  St.  Louis 

Dam  Inventory  and  Inspection  Section,  LMSED-PD 

210  Tucker  Blvd.,  North,  St.  Louis,  Mo.  631OI 

10.  PROGRAM  element,  PROJECT,  TASK 
AREA  A  WORK  UNIT  NUMBERS 

II.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 

U.S.  Army  Engineer  District,  St.  Louis 

Dam  Inventory  and  Inspection  Section,  LMSED-PD 

210  Tucker  Blvd.,  North,  St.  Louis,  Mo.  63101 

12.  REPORT  DATE 

September  1979 

13.  NUMBER  OF  PAGES 

Aooroximatelv  ^0 

14.  MONITORING  AGENCY  NAME  A  AOORESSC/I  dllterent  /ran  Controlling  Oltice) 

1 

15.  SECURITY  CLASS,  (of  thta  fpoft) 

UNCLASSIFIED 

ISa.  DECLASSIFICATION/ downgrading 
SCHEDULE 

IS.  OISTRI8UTION  STATEMENT  (of  CAI«  Report) 


Approved  for  release;  distribution  unlimited. 


17.  01STRISUTION  STATEMENT  (ot  tha  mbtUmct  In  Block  20,  It  tUttmrtnt  from  Report) 


».  SUPPLEMENTARY  NOTES 


IS.  KEY  WORDS  (Conllnuo  on  rmrotmm  oldo  II  nmcomoary  end  Identify  ky  block  number) 

Dam  Safety,  Lake,  Dam  Inspection,  Private  Dams 


atTlI  ACT  rCeBitmm  em  leeeewe  etrkr  R  nmeeeeaey  end  Idenllly  by  block  mmiber) 

This  report  was  prepared  under  the  National  Program  of  Inspection  of 
Non-Federal  Dams.  This  report  assesses  the  general  condition  of  the  dam  with 
respect  to  safety,  based  on  available  data  and  on  visual  inspection,  to 
determine  if  the  dam  poses  hazards  to  human  life  or  property. 


DD/jTTkUn  EOinON  OF  I  NOV  SS  IS  OKOLETE 


SECURITY  CLASSIFICATION  OF  THIS  PACE  rR>»n  Dele  Bnlered) 


FREDERICKTOWN  CITY  DAM 


MADISON,  MISSOURI 


MISSOURI  INVENTORY  NO.  30489 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


PREPARED  BY 

L.  ROBERT  KIMBALL  AND  ASSOCIATES 
CONSULTING  ENGINEERS  AND  ARCHITECTS 
EBENSBURG,  PENNSYLVANIA 


ST. 


UNDER  DIRECTION  OF 
LOUIS  DISTRICT,  CORPS  OF  ENGINEERS 
FOR 

GOVERNOR  OF  MISSOURI 

AUGUST,  1979 


Accesnlon  For 


X 


KTIS  GRA&I 
DTIC  TAB 
UiKinnounccd  ;  i 
Justification _ 


By - 

Distribution/ 
Availability  Codes 
!  lAvall  and/or 

Dist  I  Special 
I  I 


DEPARTMENT  OF  THE  ARMY 
ST.  LOUIS  DISTRICT.  CORPS  OP  CNOINCCRS 
210  NORTH  12TH  STREET 
ST.  LOUIS.  MISSOURI  63101 


SUBJECT:  Fredericktown  City  Dam  Phase  I  Inspection  Report 


This  report  presents  the  results  of  field  inspection  and  evaluation 
of  Fredericktown  City  Dam  (MO  30489). 

It  was  prepared  under  the  National  Program  of  Inspection  of  Non- 
Federal  Dams. 

This  dam  is  classified  as  unsafe,  non-emergency  because  the 
structural  stability  is  suspect  while  passing  high  spillway  flows. 

No  dam  stability  analyses  are  on  record  which  would  adequately 
predict  a  safe  performance  of  this  structure. 

Complete  evaluation  of  the  dam  with  respect  to  a  structural 
stability  analysis  is  not  possible  without  further  investigation. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recomnended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Vashington, 

D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  baaed  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  rxmoff ) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential. 
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PHASE  I  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREA^I 

DATE  OF  INSPECTION 


Fredericktovni  City  Dam 

Missouri 

Madison 

Little  St.  Francis  River 
May  1,  1979 


Fredericktown  City  Dan  was  inspected  using  the  "Reconrrended 
Guidelines  for  Safety  Inspection  of  Dams”.  These  guidelines 
were  developed  by  the  Chief  of  Engineers,  U.S.  Army,  Washington, 
D.C.,  with  the  help  of  federal  and  state  agencies,  professional 
engineering  organizations,  and  private  engineers.  The  resulting 
guidelines  are  considered  to  represent  a  consensus  of  the 
engineering  profession. 

Based  on  the  criteria  in  the  guidelines,  the  dam  is  in  the 
high  hazard  potential  classification,  which  means  that  loss  of 
life  and  appreciable  property  loss  could  occur  in  the  event  of 
failure  of  the  dam.  The  downstream  affected  area  includes 
Highway  72  and  a  bridge  located  1.8  miles  downstream  and  a 
dwelling  3.5  miles  downstream.  The  dam  is  an  intermediate  size 
dam  since  the  storage  volume  is  greater  than  1,000  acre-feet. 

Because  of  the  configuration  of  the  dam  with  a  total  over¬ 
flow  spillway  section,  the  dam  is  capable  of  controlling  the 
PMF  from  a  hydrologic  standpoint.  However,  spillway  capacity 
is  related  to  the  structural  adequacy  of  the  dam.  If  the  dam 
cannot  withstand  the  high  loading  induced  by  the  PMF  then  it 
can  be  stated  that  the  spillway  cannot  control  the  PMF.  The 
total  overflow  spillway  can  control  approximately  14%  of  the 
PMF  without  overtopping  the  concrete  wingwalls.  The  rock 
abutments  should  be  capable  of  withstanding  erosion  due  to 
overtopping.  An  assessment  of  whether  the  dam  spillway  can 
control  the  100  year  storm  cannot  be  made  without  a  structural 
stability  analysis.  No  structural  analyses  have  been  per¬ 
formed  on  the  structure  and  it  is  uncertain  whether  the  dam 
can  tolerate  the  loading. 

Deficiencies  visually  observed  for  Frederlcktown  City  Dam 
is  minor  cracking  of  the  concrete  wingwalls.  The  lack  of 
stability,  stress  and  seepage  analyses  comparable  to  the 
requirements  of  the  "Recommended  Guidelines  for  Safety  Inspections 
of  Dams"  is  a  deficiency.  A  warning  system  and  formal  safety 
inspection  program  should  be  initiated.  These  deficiencies 
should  be  corrected  at  the  direction  of  a  professional  engineer 
knowledgeable  in  the  design  and  construction  of  concrete  dams. 
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It  Is  reconimended  that  the  owner  take  action  to  correct 
or  control  the  deficiencies  described. 


R.  JEFFREY  KKOALL,  P.E. 

L.  Robert  Kimball  &  Associates 
Vice  President,  Earth  Sciences 


JAMES  T.  HOCKENSMITH 

L.  Robert  Kimball  &  Associates 

Geologist 


KOANG  HWEI  CHUANG,  P.E. 

L.  Robert  Kimball  &  Associates 
Hydraulic  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
FREDERICKTOWN  CITY  DAM  -  ID  NO.  30489 


SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public 
Law  98-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  safety  inspection 
of  dams  throughout  the  United  States.  Pursuant  to  the  above, 
Che  St.  Louis  District,  Corps  of  Engineers,  District  Engineer 
directed  that  a  safety  inspection  of  Fredericktown  City  Dam 
be  made. 


b.  Purpose  of  Inspection.  The  purpose  of  the  inspection 
was  to  make  an  assessment  of  the  general  condition  of  the  dam 
with  respect  to  safety,  based  on  available  data  and  visual 
inspection,  in  order  to  determine  if  the  dam  poses  hazards  to 
human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the 
dam  were  furnished  by  the  Department  of  the  Army,  Office  of  the 
Chief  of  Engineers,  in  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams".  These  guidelines  were  developed  with  the 
help  of  several  federal  agencies  and  many  state  agencies, 
professional  engineering  organizations,  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  Fredericktown  City  Dam  is  a  concrete  arch  dam  with 
concrete  wingwalls  at  each  abutment.  The  concrete  arch  is  224  feet 
long  with  a  radius  of  127  feet.  The  top  of  the  arch  section  is 
4  feet  thick  and  near  ogee  in  shape.  The  base  of  the  dam  is 
15  feet  thick.  The  upstream  face  is  vertical  and  the  downstream 
slope  is  1H:10V.  The  concrete  arch  is  a  total  overflow  section 
thus  the  spillway  is  224  feet  long.  Downstream  of  the  concrete 
arch  and  on  each  abutment  are  five  concrete  flipbuckets  to  protect 
the  abutments  from  erosion  and  to  deflect  the  overflow  toward  the 
center  of  the  dam.  The  dam  is  founded  on  granite.  On  each 
abutment,  two-foot  thick  concrete  wingwalls  are  present.  The 
right  abutment  wingwall  is  40  feet  long  and  the  left  abutment 
wlngwall  is  45  feet  long.  The  drainline  consists  of  a  24"  cast 
iron  pipe  with  a  sluice  gate  on  the  upstream  face.  The  drainline 
is  located  near  the  center  of  the  concrete  arch  section.  Upstream 
of  Fredericktoxfli  City  Dam  are  several  reservoirs.  Eugene  Mim’o 
Dam  (S-F  Scout  Ranch  Dam)  is  the  largest  of  the  reservoirs. 

Eugene  Nim's  Dam  is  an  earthfill  dam,  approximately  75  feet 
high. 
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b.  Location.  Fredericktown  City  Dam  is  located  1.5 
miles  northwest  of  Fredericktown,  Missouri  on  the  Little  St. 
Francis  River.  The  dam  can  be  located  (Section  6,  Township 
33  North,  Range  7  East)  on  the  fredericktown,  Missouri  15 
minute  U.S.G.S.  quadrangle. 

c.  Size  Classification,  fredericktown  City  Tam  is  an 
intermediate  size  structure  (24  feet  high,  1185  acre-feet), 

d.  Hazard  Classification.  Fredericktown  City  Dam  is  a 
high  hazard  dam.  Downstream  conditions  indicate  that  loss  of 
life  is  probable  should  failure  of  the  dam  occur.  The  down¬ 
stream  affected  area  includes  Highway  72  and  a  bridge  located 
1.8  miles  downstream  and  a  dwelling  located  3.5  miles  downstream. 

e.  Ownership.  Frederlcktoi#n  City  Dam  is  owned  by  the  City 
of  Fredericktown.  Correspondence  should  be  addressed  to: 

John  R.  Bennett 
Light  &  Water  Department 
City  of  Fredericktown 
P.O.  Box  549 

Fredericktown,  Missouri  63645 
314-783-2154 

f.  Purpose  of  Dam.  Fredericktown  City  Dam  is  used  for 
water  supply. 

g.  Design  and  Construction  History.  Fredericktown  City  Dam 
was  designed  by  Haskins,  Regal  and  Sharp  Consulting  Engineers  and 
by  S.J.  Callihan,  Structural  Engineer.  The  dam  was  built  in  1954 
by  Bennett  Smith  Construction  Company.  The  design  drawings  and 
photographs  of  construction  are  available  in  the  Light  and  Water 
Department  of  the  City  of  Fredericktown. 

h.  Normal  Operating  Procedures.  No  operating  records  exist. 
Tlie  lake  level  is  maintained  at  the  spillway  crest  with  excess 
inflow  discharging  over  the  spillway. 


1.3  pertinent  DATA 


a. 

Drainage  Area. 

60  square  miles 

b. 

Discharge  at  Damslte  (cfs). 

(1) 

Maximum  known  flood  at 

damslte 

Unknown 

(2) 

Spillway  capacity  (to 

top  of  dam 

elevation  735 

23376 

(3) 

Dralnllne 

Unknown 

c. 

Elevation  (feet)  -  Based  on 

spillway 

crest  shown  on 

construction 

drawings. 
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I'l) 

Top  of  dam  (spillway  wingwall) 

735.0 

(2) 

Spillway  crest 

725.0 

(3) 

Normal  pool 

725.0 

(4) 

Maximum  pool  (PMF) 

757.1 

(5) 

Invert  on  24"  CIP 

707.0 

(6) 

Tailwater  (at  time  of  inspection) 

707.5 

Reservoir  (feet). 

(1) 

Length  of  maximum  pool 

15,000  feet 

(2) 

Length  of  normal  pool 

11,600  feet 

Storage  (acre-feet). 

(1) 

Top  of  dam 

3406 

(2) 

Spillway  crest 

1135 

(3) 

Normal  pool 

1185 

(4) 

Maximum  pool  (PMF) 

12145 

Reservoir  Surface  (acres). 

(1) 

Top  of  dam 

290 

(2) 

Spillway  crest 

158 

(3) 

Normal  pool 

158 

(4) 

Maximum  pool 

600 

Dam. 

(1) 

Type 

Concrete  arch 

(2) 

Length  224  feet  plus 

85  feet( concrete 

(3) 

Height 

wingwalls) 

24  feet 

(4) 

Width 

4  feet 

(5) 

Side  Slopes  -  upstream 

Vertical 

-  downstream 

IH'.IOV 

(6) 

Zoning 

None 

(7) 

Grout  Curtain 

None 

giverslon  and  Regulating  Tunnel. 


(1) 

Type 

24"  Cl  pipe 

(2) 

Elevation 

701.0 

(3) 

Length 

6.5  feet 

Spillway. 

(1) 

Type 

Uncontrolled  over  concrete  arch 

(2) 

Length 

224  feet 

(3) 

Crest  elevation 

725.0 

(4) 

Upstream  channel 

Lake 

(5) 

Downstream  channel 

Little  St.  Francis  River 

(6) 

Weir  shape 

Near  ogee 

SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN.  The  dam  was  designed  by  Haskins,  Regal  and  Sharp 
Consulting  Engineers  and  by  S.J.  Calllhan,  Structural  Engineer. 
Construction  drawings  are  available  at  the  City  of  Frederlcktown 
Light  and  Water  Department  offices.  No  other  design  data  Is 
available . 

2.2  CONSTRUCTION.  The  dam  was  constructed  by  Bennett  Smith 
Construction  Company  In  1954.  Photographs  on  the  construction 
are  available  In  the  City  of  Frederlcktown  offices.  No  other 
construction  data  Is  available. 

2.3  OPERATION.  No  operating  records  exist. 

2.4  EVALUATION. 

a.  Availability.  Construction  drawings  are  available  at 
the  City  of  Frederlcktown  offices.  No  other  data  exists. 

b.  Adequacy .  The  field  surveys  and  visual  Inspections 
presented  herein  are  considered  adequate  to  support  the  con¬ 
clusion  of  this  report.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  guidelines  are  not  on 
record.  This  deficiency  should  be  rectified. 

c.  Validity.  Not  applicable. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General.  The  onsite  inspection  of  Fredericktown  City 
Dam  was  conducted  by  personnel  of  L.  Robert  Kimball  and 
Associates  on  May  1,  1979.  The  inspection  team  consisted  of 

a  hydrologist,  soils/structural  engineer  and  a  geologist.  The 
inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure,  abutments 
and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed  portions 
of  any  outlet  works  and  other  appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of  the 
drainage  basin. 

b.  Project  Geology.  Fredericktown  JLeservoir  and  dan  are 
underlain  by  rocks  of  the  Precambrian  aged  St.  Francois  Mountains 
Volcanic  Supergroup.  These  consist  mostly  of  alkali  rhyolitic 
ash  flow  tufs  with  minor  trachytes. 

The  Simms  Mountain  Fault  System  passes  the  Fredericktown 
area  on  the  northeast.  Northeast  to  southeast  trending  faults 
have  been  mapped  within  five  miles  of  the  dam  in  the  deep 
residual  material.  The  northeastern  side  of  the  fault  is 
downthrown  an  average  of  400  to  500  feet.  The  beds  involved 
range  from  Precambrain  to  Ordovician. 

c.  Dam  and  Spillway.  Visual  inspection  of  the  dam  indicated 
the  structure  was  in  good  condition.  From  a  brief  survey  con¬ 
ducted  during  the  inspection  it  was  determined  that  the  crest 

of  the  dam  is  even  over  the  entire  length.  The  spillway  is  formed 
by  the  entire  concrete  arch  section  of  the  dam  (224  feet  long). 

The  reservoir  level  at  the  time  of  inspection  was  at  725.1. 
Approximately  0.1  feet  of  water  was  discharging  over  the  spillway 
crest.  Because  the  water  was  discharging  over  the  spillway, 
detailed  examination  of  the  weir  and  the  downstream  slope  was 
impossible.  In  addition,  the  vacuum  relief  ports  located  in  the 
dam  and  flip  buckets  appeared  to  be  in  good  condition.  No 
deterioration  or  cracking  was  noted.  The  dam  itself  is  founded 
on  granite.  The  concrete  in  each  of  the  two  abutment  wingwalls 
appeared  to  be  in  good  condition.  On  the  left  wingwall, 
several  cracks  were  noted  in  the  concrete.  At  the  left  abutment 
of  the  concrete  arch,  several  trees  have  begun  to  grow  and  in  the 
future  may  obstruct  flow  in  this  portion  of  the  spillway. 
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d.  Appurtenant  Structures.  A  24"  cast  iron  pipe  is 
located  through  the  dam  and  serves  as  a  drain  line.  A  sluice 
gate  is  located  on  the  upstream  portion  of  the  dam.  The 
condition  of  the  drain  line  was  unobserved  during  the  inspection 
period.  During  high  flows  the  sluice  gate  can  not  be  operated. 

e.  Reservoir  Area.  No  pertinent  problems  were  noted  in 
the  reservoir  area.  The  watershed  is  moderately  steep  with 
woodland  and  farmland. 

f.  Downstream  Channel.  Discharges  from  the  spillway  enter 
the  Little  St.  Francis  River.  The  channel  of  the  Little  St.  Francis 
River  is  narrow  with  several  sharp  turns. 

3.2  EVALUATION.  The  vistial  inspection  did  not  reveal  any 
ianediate  signs  of  instability.  The  Inspection  revealed  the 
concrete  was  in  good  condition.  The  stream  basin  and  downstream 
face  below  the  tailwater  were  unobserved  because  of  the  water 
level.  In  addition,  any  undercutting  of  the  toe  was  not  determined. 

Complete  evaluation  of  the  structure  cannot  be  made  without 
a  detailed  stability  analysis  or  stress  analysis  with  test 
results  of  the  concrete. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES.  The  reservoir  is  maintained  at  the  spillway 
crest.  The  excess  inflow  is  discharged  over  the  spillway  crest. 
Water  is  drawn  from  the  reservoir  to  the  water  treatment  plant 
on  an  as-needed  basis. 

4.2  MAINTENANCE  OF  DAM.  Maintenance  of  the  dam  is  conducted  on 
an  as-needed  basis. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES.  The  operating  facilities 
are  maintained  on  an  as-needed  basis. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT.  There  is  no 
warning  system  in  effect. 

4.5  EVALUATION.  Maintenance  of  the  dam  and  operating  facilities 
are  considered  good.  There  is  no  warning  system  in  effect  to  warn 
downstream  residents  of  large  spillway  discharges  or  failure  of 
the  dam. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES. 

a.  Design  Data.  There  are  not  hydraulic  and  hydrological 
design  data  available  as  discussed  in  Section  2. 

b.  Experience  Data.  The  drainage  area  was  developed  using 
the  U.S.G.S.  quadrangle  sheet.  The  lake  surface  area  was  deter¬ 
mined  by  planimetering  the  quadrangle  sheet.  Surface  area  - 
elevations  were  determined  by  planimetering  various  contour  lines 
within  the  drainage  area  on  the  U.S.G.S.  quadrangle  sheets.  The 
spillway  and  dam  layout  was  made  from  surveys  conducted  during 
the  inspection. 

c.  Visual  Observations.  The  concrete  arch  portion  of  the 
Fredericktown  City  Dam  acts  as  an  entire  overflow  section  (224 
feet  long).  The  spillway  weir  is  near  ogee  in  shape.  Water 
discharges  over  the  spillway  and  down  the  downstream  face  of 
the  dam  to  a  pool  at  the  toe  of  the  dam  and  into  the  Little 

St.  Francis  River.  Ten  feet  high  wingwalls  confine  flow  to 
the  spillway  area.  If  flow  over  the  wingwalls  should  occur 
the  granite  abutments  should  withstand  the  flow. 

d.  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  probable  maximum 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of 
the  PMF  and  fractions  of  the  PMF  through  the  reservoir  and 
spillway. 


The  Corps  of  Engineers,  St.  Louis  District,  has 
directed  chat  the  HEC-1  Dam  Safety  Version  systemized  computer 
program  be  utilized.  The  program  was  prepared  by  the  Hydraulic 
Engineering  Center  (HEC)  U.S.  Army  Corp  of  Engineers,  Davis 
California,  July,  1978.  The  major  methodologies  or  key  input 
data  for  this  program  are  discussed  in  Appendix  B. 

To  enable  us  to  complete  the  hydraulic  and  hydrologic 
analysis  for  this  structure,  it  was  necessary  to  make  the 
following  assumptions: 

1.  Top  of  dam  was  assumed  to  be  elevation  735.0  (top 
of  wingwalls) . 

2.  No  flow  through  Che  drain  line  was  considered. 

3.  Because  of  the  total  overflow  nature  of  the  dam  and 
the  spillway  capacity  being  dependent  on  the  structural 
stability  of  the  dam,  the  upstream  reservoirs  were 
disregarded. 
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Complete  summary  sheets  of  the  computer  output  are 
presented  in  Appendix  B.  To  facilitate  review,  Che  major 
results  of  the  overtopping  analysis  are  presented  below: 

Peak  Inflow  178116  cfs 

Spillway  Capacity  23376  cfs  (top  of  dam) 


Ratio  of 

Maximum  Reservoir 

Maximum  Depth 

Maximum 

Duration  of 

PMF 

Water  Surface 

Over  Dam  (con¬ 
crete  spillway) 

Outflow, 

cfs 

Overtopping 

hours 

.10 

732.74 

0.00 

15932 

0.00 

.50 

746.18 

11.18 

82352 

7.75 

1.00 

757.13 

22.13 

163316 

13.00 

The  Corps  of  Engineers  Spillway  Design  Flood  for  a  high 
hazard-intermediate  size  dam  is  the  PMF.  The  spillway  is  capable 
of  controlling  approximately  14%  of  the  P^^F  without  overtopping 
the  spillway  wlngwalls.  However  the  granite  abutments  should 
be  able  to  resist  erosion  due  to  overtopping,  provided  the 
structure  can  withstand  the  overtopping  from  a  structural  stand¬ 
point.  An  assessment  of  whether  the  spillway  can  control  the 
100  year  storm  connot  be  made  without  a  structural  stability 
analysis. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations.  Visual  observations  did  not 
reveal  any  signs  of  immediate  instability.  The  dam  appeared 
to  be  in  good  condition.  No  cracking  or  deterioration  of  the 
concrete  was  noted.  However,  the  upstream  face  was  obscured 
because  of  the  high  water  level  and  the  downstream  face  was 
partially  obscured  because  of  flow  over  the  spillway.  The 
foundation  rock  appears  to  be  competent  but  the  characteristics 
of  the  foundatlon/concrete  contact  Is  unknown  because  of  the 
tailwater.  The  wingwalls  appeared  to  be  in  good  condition  with 
the  exception  of  several  cracks  on  the  left  wingwall. 

b.  Design  and  Construction  Data.  Construction  drawings 
were  available  at  the  city  office.  These  construction  show 
structural  details  on  all  major  components  of  the  dam.  No 
testing  of  the  concrete  was  performed.  No  stability  analyses 
of  the  dam  have  been  conducted.  No  design  reports  exist. 
Stability,  stress  and  seepage  analyses  comparable  to  the 
requirements  of  the  "Recommended  Guidelines  for  Safety  Inspections 
of  Dams"  were  not  available,  which  is  considered  a  deficiency. 

c.  Operating  Records.  No  operating  records  are  kept  on 
the  structure. 

d.  Post  Construction  Changes.  No  post  construction  changes 
have  been  made. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic 
zone  2,  to  which  the  guidelines  assign  a  "moderate"  damage 
potential.  No  seismic  stability  analysis  has  been  conducted. 


SECTION  7  -  ASSESSIIENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT. 

a.  Safety.  The  visual  observations,  review  of  available 
data,  hydrologic  calculations  and  past  operational  performance 
indicate  that  Fredericktown  City  Dam's  spillway  is  inadequate. 

The  spillway  is  capable  of  controlling  approximately  14%  of 
the  PMF.  However,  because  of  the  total  overflow  nature  of  the 
dam,  the  spillway  capacity  is  dependent  on  the  structural 
stability  of  the  dam. 

The  dam  appears  to  be  in  good  condition.  The  concrete 
appeared  to  be  in  good  condition  with  no  cracking  or  deterioration 
noted  in  the  dam.  It  must  be  noted  that  the  upstream  face  was 
not  observable  because  of  the  high  lake  level.  The  downstream 
face  was  partially  obscured  because  of  the  spillway  discharge. 

The  structural  stability  of  the  structure  is  unknown.  Stability, 
stress  and  seepage  analyses  comparable  to  the  requirements  of 
the  "Recommended  Guidelines  for  Safety  Inspections  of  Dams"  were 
not  available,  which  is  considered  a  deficiency. 

b.  Adequacy  of  Information.  Complete  assessment  of  the 
structural  stability  of  the  structure  cannot  be  made  because 
of  the  limited  design  data  and  no  stability,  stress  or  seepage 
analyses  comparable  to  the  "Recommended  Guidelines  for  Safety 
Inspections  of  Dams". 

c.  Urgency.  The  deficiencies  described  herein  are  serious 
and  corrective  actions  listed  below  should  be  initiated  promptly. 

d.  Need  for  Phase  II.  In  order  to  accomplish  some  of  the 
recommendations/remedial  measures  outlined  below,  further 
investigations  will  be  required. 

7.2  RECOiniENDATIONS /REMEDIAL  MEASURES 

a.  A  detailed  stability  analysis  should  be  conducted  by  a 
registered  professional  engineer  knowledgeable  in  dam  design. 

The  analysis  should  be  conducted  using  all  critical  loading 
conditions. 

b.  All  gate  operating  mechanisms  should  be  exercised  and 
lubricated  at  regular  intervals. 

c.  Insltitue  a  formal  inspection  program  to  be  conducted  at 
regular  intervals. 

d.  Institute  a  formal  warning  system  to  warn  downstream 
residences  of  high  spillway  discharges  or  failure  of  the  dam. 
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DRAWINGS 


Figure  1 


HYDROLOGY  AlID  HYDRAULICS 


APPENDIX  B 


:IYDR0L0GIC  AND  HYDRAULIC  COJPUTATIONS 

The  hydrologic  analysis  used  in  development  of  the  overtopping 
potential  is  based  on  applying  a  hypothetical  storm  to  a  unit 
hydrograph  to  obtain  the  inflow  hydrograph  for  a  reservoir  routing. 
The  Probable  Maximum  Precipitation  is  derived  and  determined  from 
regional  charts  prepared  by  the  National  Weather  Service  in 
"Hydrometeorological  Report  No.  33."  Reduction  factors  have  not 
been  applied.  A  48  hour  storm  duration  is  assumed  with  total 
depth  distributed  over  6  hour  periods  in  accordance  with 
procedures  outlined  in  EM  1110-2-I4I1  (SPF  Determination).  The 
maximum  6  hour  rainfall  period  is  then  distributed  to  hourly  incre¬ 
ments  by  the  same  criteria.  Within-the-hour  distribution  is 
based  upon  NOAA  Technical  Memorandum  NWS  RYDRO-35.  The  non-peak 
b  hour  rainfall  periods  are  distributed  uniformly.  All  distributed 
values  are  arranged  in  a  critical  sequence  by  the  SPF  criteria. 

The  final  inflow  hydrograph  is  produced  by  deduction  of  infil¬ 
tration  losses  appropriate  to  the  soil,  land  use,  and  antecedent 
moisture  conditions. 

The  reservoir  routing  is  accomplished  by  using  .Modified 
Puls  routing  techniques  wherein  the  flood  hydrograph  is  routed 
through  lake  storage.  Hydraulic  capacities  of  t.he  outlet  works, 
spillways,  and  crest  of  dam  are  used  as  outlet  controls  in  the 
routing.  Storage  in  the  pool  area  is  defined  by  an  elevation- 
storage  capacity  curve.  The  hydraulic  capacity  of  the  outlet 
works,  spillways,  and  top  of  dam  are  defined  by  elevation- 
discharge  curves. 

Dam  overtopping  analysis  has  been  conducted  by  hydrologic 
methods  for  this  dam  and  lake.  This  computation  determines  the 
percentage  of  the  PMF  hydrograph  that  the  reservoir  can  contain 
without  the  dam  being  overtopped.  .An  output  summary  in  the 
hydrologic  appendix  displays  this  information  as  well  as  other 
characteristics  of  the  simulated  dam  overtopping. 

The  above  analysis  has  been  accomplished  for  this  report 
using  the  systemized  computer  program  HEC-1  (Dam  Safety  Version) , 
July,  1978,  prepared  by  the  Hydrologic  Engineering  Center,  U.S. 

Army  Corps  of  Engineers,  Davis,  California.  The  numeric  para¬ 
meters  estimated  for  this  site  are  listed  in  the  computer  printout. 
Definitions  of  these  variables  are  contained  in  the  "User's  Manual" 
for  the  computer  program. 

The  inflow  hydrograph  was  routed  through  the  reservoir  using 
HEC-1' 3  Modified  Puls  option. 
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PHOTOGRAPHS 


Photos  5  and  6  Eugene  Nims*  Dams 
Upstream  of  Frederick  City  Dorn 


FREDERICKTOWN  CITY  DAM 

P- INDICATES  PHOTO  LOCATION  'NOEX 


Photograph  No.  1 
Downstream  face  of  dam. 


Photograph  No.  2 
Right  abutment. 
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Photograph  No.  5 
S-F  Scout  Ranch  Dam. 


Photograph  No.  6 


S-F  Scout  Ranch  Dam  Spillway. 


